Retroperitoneal fibrosis was first described by Ormond in 1948; then in 1956 Raper reported 7 patients with the disease. Shortly after this Tinkler and I reported the first patient to be treated by steroids (in addition to operation), with recovery of bilateral function (Ross & Tinckler 1958) . Some recent papers have caused confusion because patients have been labelled as having retroperitoneal fibrosis when the actual disease was of malignant origin; for example, Battke (1965) describes a patient with obstruction of the ureters due to a retroperitoneal sarcoma of the lymphatic system. Such cases have been excluded from the present communication.
Definition
The definition is difficult but I would suggest that a mat of retroperitoneal fibrosis develops without obvious cause and involves, and frequently obstructs, the ureters. Rarely the great vessels are similarly obstructed. This definition is preferable to the term peri-ureteric fibrosis which does not indicate the widespread character of the pathological process. ,tiology I propose to refer briefly to some of the numerous theories which have been put forward and to include the new suggestion of iatrogenic origin, also to mention a hypothesis which I have put forward on a previous occasion.
(1) Houston (1957) suggested that the condition was due to an infected granuloma, the outcome of an infection aborted by chemotherapy. He compared it with the antibiotic granuloma of a treated breast abscess and pointed out that retroperitoneal fibrosis had only been recognized since the introduction of modem chemotherapy.
(2) Infection from the alimentary tract (due to regional ileitis, ulcerative colitis or diverticulitis) has been blamed by Chisholm et al. (1954) who suggest a lymphatic spread from the bowel to the retroperitoneal space. In an attempt to explain the distribution of the fibrosis they quote Daseler & Anson (1943) to the effect that the ureters, great vessels of the posterior abdominal wall and the lymph glands draining the bowel are all enclosed in the same fascial compartment. Raper (1960) , however, could not confinn this observation.
(3) Vest & Barelare (1953) attributed their case to peri-ureteric lymphangitis and suggested the lower urinary tract as the site of ingress of infection. Anastomatic channels between the lymphatics of the lower urinary tract and those of the ureter, as demonstrated experimentally by Winsbury-White (1933) , were held to be the route of spread. Certainly some patients have had a history of previous urinary infection but they were a minority and it seems likely, if this theory were correct, that the fibrosis would involve also the pelvis instead ofstopping short at the brim. (4) Trauma has been put forward by Maclean (1954) , whose patient had a history of a blow on the abdomen by a baseball several years previously. Similarly, it has been suggested that the condition might arise from the organization of a hematoma due to previous aortography or other causes of retroperitoneal himorrhage. On the other hand, there is considerable bleeding and hematoma-formation in vertebral fractures but retroperitoneal fibrosis does not appear to be a sequel.
(5) Another view is that it is a collagen disease and Ormond (1948) refers to the density of the collagen tissues and makes a comparison with a keloid scar. (6) Other authors have described the disease as fasciitis of the fascia of Gerota. (7) During the last two or three years there has been a growing impression that the administration of methysergide maleate (sometimes known as UML 491) over a prolonged period for migraine may cause retroperitoneal fibrosis. Ten of Graham's (1964) 500 patients with migraine developed the condition and Utz et al. (1965) reported 3 patients from the Mayo Clinic, 2 of whom needed operation. Similarly Weisse & Hinman (1966) recorded a patient who developed the condition while being treated by methysergide maleate, the bilateral ureteric obstruction clearing up after the drug was stopped. In these particular drug cases it appears that there was also vascular spasm of the lower extremities. Ostfield et al. (1957) have pointed out that methysergide maleate is an antagonist to serotonin, thought to be the substance responsible (together with dilatation of the cranial vessels), for migraine. Methysergide maleate is related to ergot and has certain vasoconstrictor effects. Weisse & Hinman (1966) suggest that the drug may cause a sensitivity reaction and vasculitis leading to retroperitoneal fibrosis. These authors quote a patient with narrowing of the ureters in the vicinity of the iliac vessels. Several writers have commented on this vasculitis aspect (Raper 1960) . At this stage, the evidence is suggestive without being conclusive but, it must be pointed out, the majority of patients with idiopathic retroperitoneal fibrosis have no involvement of the great vessels and operative experience does not support the view that the condition is frequently reversible without active intervention. In those combined cases the fibrotic process involved the vessels and left the ureters unaffected. In 1959 Riches reported a patient in whom the peri-ureteric fibrosis was accompanied by a mass of fibrous tissue, half an inch thick, ensheathing the thoracic aorta. (9) Mathisen & Holta (1966) propose that the condition begins as a lymphangitis which impedes lymph drainage in the region of the aortic bifurcation. They believe the cause of this to be a virus infection and make a comparison with chronic lympheedema of the legs due to lymphatic obstruction. (10) I would like to put forward ahypothesiswhich I have suggested before. It is possible that the condition starts as an acute cellulitis of the retroperitoneal space which may cause immediate anuria or may only do so months or years later as a result of progressive fibrosis. It is difficult to explain the cellulitis but in one patient it followed the removal of a gangrenous retrocecal appendix and in another it was due to a leak following a plastic operation on the renal pelvis (both were referred because of anuria). In a further 3 patients, also admitted with anuria, the ureters were found to be embedded in what appeared to be an acute inflammatory cellulitis of the posterior abdominal wall and, on each occasion, biopsy of the obstructing tissue revealed numerous fibroblasts, plasma cells and round cell infiltration. Recovery followed nephrostomy, antibiotics and cortisone and, in 2 of them, the condition cleared up completely, the ureteric obstruction disappearing and the nephrostomies closing spontaneously. It would seem possible that sometimes retroperitoneal fibrosis starts in this way and that the ureteric obstruction may either appear immediately or develop some time later when fibrosis succeeds the acute inflammatory changes.
If one kidney only is affected the condition may be overlooked until the remaining kidney is involved, either similarly or by some other disease.
Pathology
Macroscopically there is a plaque of dense fibrous tissue, extending sometimes upwards to the level of the pelvi-ureteric junction and downwards as far as the brim of the pelvis. Raper (1960) pointed out that the fibrosis is centred at the level of the 4th and 5th lumbar vertebrae, overlying the bifurcation of the aorta. Laterally the plaque extends over the psoas, usually being limited by the outer edge of the muscle. The dense fibrous tissue draws the ureters medially, the spermatic vessels are involved and there may be a partial obstruction of the aorta or inferior vena cava. It should be noted that: (1) The peritoneum of the posterior abdominal wall is not involved. (2) The psoas muscle is widely and deeply fibrosed.
(3) Although it is said that retroperitoneal fibrosis tends to envelop rather than invade structures this certainly does not apply to the ureter and the invading fibrous tissue involves the muscular wall of the tube extensively.
Sometimes the pelvic lymph nodes are enlarged and the lymphatic trunks of the posterior abdominal wall are dilated. Histologically, fibroblasts, collagen fibres, round cell infiltration (usually polymorphonuclear leucocytes), plasma cells and lymphoid follicles are generally found. Arteriolitis has been noted and, although the inflammatory appearance has been a matter of comment, no organisms have been isolated. Classification Raper (1956) defined two groups: (1) Those associated with acute renal pain. (2) Those developing renal failure in the course of a vague illness. To these must be added a third in which obstruction of the large vessels causes claudication with or without involvement of the ureter. It is interesting that in Boyd's large series of patients with arterial ischemia of the lower limbs no example of retroperitoneal fibrosis was found, in spite of the fact that a number of paravertebral blocs (using 8 % phenol), was carried out (A M Boyd 1966, personal communication).
In Raper's first group a bilateral hydronephrosis may be revealed by investigation, or one kidney may not be functioning. In the second group it is probable that one kidney has not been functioning for a considerable time and anuria results from the failure in turn of the only functioning kidney.
Clinical Features
These may be a complaint of pain in the loin or loins and sometimes of testicular pain and the presence of small hydroceles. The loin pain is variable, usually a dull ache but occasionally resembling renal colic and radiating to the groin. Hmematuria has been recorded on several occasions but oliguria or anuria is more often the presenting symptom. Sometimes chronic ill health is present and there is loss of weight, anemia, pyrexia and anorexia. Clinical examination seldom helps but it was possible to feel the fibrous plaque in 2 recorded cases. In a third patient recorded by Chew et al. (1967) , a pulsatile mass could be felt to the right of the umbilicus. This mass caused a partial obstruction of the third part of the duodenum and distension of the lacteals near the root of the mesentery, leading to a great loss of plasma albumin into the bowel. In other instances cedema of the legs and even jaundice due to involvement of the common bile duct have been reported.
Diagnosis
Apart from thinking of retroperitoneal fibrosis as a possibility the most helpful aids to diagnosis are:
(1) The isotope renogram is useful as it not only shows which of the kidneys is still functioning but also shows prolongation of the excretory phase.
(2) The infusion intravenous pyelogram: In spite of a moderate degree of renal failure it may still be possible to demonstrate hydronephrosis and dilatation of the upper third of the ureter. The characteristic pyelographic feature of retroperitoneal fibrosis is obliteration or narrowing of the middle thirds of the ureters, together with medial displacement.
(3) A ureterogram: A catheter may pass up the ureter without much difficulty but a ureterogram usually demonstrates an obstruction in the region of the brim of the pelvis.
(4) A raised sedimentation rate is usual. (5) If time permits and the patient's condition is satisfactory, it may be worth while considering an aortogram to exclude fibrosis of the renal arteries.
Prognosis
It is obvious that the prognosis depends on early diagnosis and treatment before irreversible changes have occurred in one or both kidneys. This fact is well illustrated by the following case history (Ross & Tinckler 1958) :
Case 1 Man aged 49
He began to feel unwell with pain in the loins and in the left testis, together with diurenal frequency and moderate nocturia. Urine sterile; renal function normal. Three months later his condition had deteriorated and he was admitted to hospital with a blood urea of 80 mg/100 ml, bilateral pain in the loins and a small tender hydrocele on both sides. The diagnosis of retroperitoneal fibrosis was eventually made and a ureterolysis done on the right side with an immediate improvement, the blood urea falling to 34 mg/100 ml and the IVP showing return of function on the operated side. The following month the left ureter was freed with a return of function on the left side also. It is significant that the condition recurred nine years later on the right side and not on the left where the procedure which I have described as extraperitoneal lateral displacement had been performed.
Reinvolvement in fibrosis has been reported by two authors and to these must be added Case 1. On the other hand Raper suggested that the disease probably has phases of activity and presumably may die out altogether.
There is some evidence, when the condition is due to methysergide maleate (or a similar drug), that it improves and may disappear entirely when the drug is discontinued; however, 8 of 19 patients required surgical treatment in the methysergide maleateseriesreportedby Graham & Suby (1965) . Similarly, we have been treating a patient with cortisone as there was originally a suspicion of histoplasmosis. He improved under therapy and without operation.
Treatment
As this is an obstructive uropathy the treatment is essentially operative, drainage, correction or a by-pass being carried out as soon as possible. Ureterolysis may give the operator an anxious time as it is necessary to remove strip after strip of fibrous tissue from the ureter, so much so that the viability may appear to be in doubt, but survive it usually does (Figs 1 and 2) . The fibrous plaque is central, tending to drag the ureter towards the midline. The surface of the psoas is heavily involved and the deeper parts of the muscle may be infiltrated. For these reasons I am opposed to all operations leaving the ureter adjacent to the psoas, whether on the surface or buried in a muscular tunnel, as advocated by some authorities. Similarly, in placing the ureter intraperitoneally a kink may develop at the points of entrance and exit. I have already mentioned extraperitoneal lateral displacement. If the edge of the unopened peritoneal cavity is sutured by interrupted sutures to the posterior abdominal wall the ureter is maintained in its lateral position and is prevented from slipping back towards the psoas muscle. In the patient mentioned previously the left ureter remained in position and the renal function was normal on the left side, where the lateral displacement had been carried out. On the right side, where ureterolysis only had been done, the condition recurred and the ureter was found embedded in fibrous tissue on the psoas muscle. On this second occasion the ureter was found to be in a hopeless condition and had to be replaced by a length of small bowel. Function subsequently returned to the right kidney after the ileal replacement of the ureter had been carried out. Initially, it may be necessary to carry out a nephrostomiy as a life-saving procedure if the patient is in an advanced state of uremia, the ureter being dealt with at a subsequent operation.
There appears to be evidence that the condition is benefited by the administration of cortisone as an adjunct to ureterolysis.
The Results of the Reimplantation of the Ureter by the Boari Technique by J G Gow MD chM (Mossley Hill Hospital, Liverpool)
The Boari ureterocystoplasty has been known for over seventy years, the first being done in 1894, purely as an experiment, on a dog. Only one animal seems to have been so treated and it was not until Demel in 1924 and Spies in 1933 repeated it, again on dogs but in greater number, that the method became better known. They pointed out its value and suggested possible lesions for which it might be used in man. The first recorded human case is claimed by Baidin (1930) and the second by Ockerblad & Carlson (1939) for a ureterovaginal fistula. Since then, the operation has been done successfully many times and in 1954 Kuiss published a series in which replacement of the lower end of the ureter was required.
More recently, Cukier (1966) described the results of 63 operations carried out at the Couvelaire Clinic; this article, probably the most comprehensive yet published, pointed out the good results achieved on cases of tuberculosis and trauma and the relatively poor results in cases of malignancy. It also underlined the superiority of submucous tunnelling over end-to-end anastomosis and stressed the improvement in results when splintage at the anastomotic site was abandoned.
This paper is a brief review of 18 cases treated in this way during the last three years; all 18 had
